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Innovate Mississippl
1

Innovation-based
Startups

Entrepreneurial Development
A Direct coaching through a
rigorous development model
Introduction to resources,
including capital

COMMERCIALIZE

Existing

Industry
Innovatfion &
Modernization

Innovation
Deployment

Market Connections

Innovate MEP.ms A Prototyping Resources

Manufacturing Extension A Xarktett Research &
Partnership- Key focus on small ssistance
and mediumsized manufacturers.

A Market entry (Walmart)




How Innovate Mississippl helps
companiese :

» |deation

Business Plan Review

Project Evaluation/Feasibility Studies
Access to Capital (Seed, Angel, Grants)
Process/Product Improvement

» Venture Development Academies
(REVSup: Renewable Energy Venture
Startup 6 launched in 2010 )
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NG1 Techflo won Cleantech Open 2014 grand national title




REVSYP Risk Areas

. Technology
. Market l
. Management o
. Finance

. Execution




The modern grid: incorporates new
centralized plants along with renewables,
distributed generation, “aggregated”
backup generators, energy storage —
seamiessly and safely




Customer

f‘('-

Customer swag.

Building /
CQmmerclal

o Automation

lndustrial




Benefits of Renewable Energy

Diversity of energy supplies

Low (or no) fuel costs

» Lower emissions/improved health
Grid resiliency

» Rural economic development

Challenges with Renewable Energy

i Intermittent fuel supply (in some cases)

o Scalability/grid integration

i Energy storage/transmission

u System costs

i Changing mind-sets & existing business models
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Electricity Generation Evolution

U.S. Electricity Generation and Retail Cost by Energy Source, 1930 - 2010
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Global weighted average solar and
wind power investment costs, capacity
L factors and LCOEs, 2015 and 2025

- Global weighted average data

2015 2025 2015 2025 2015 2025
—---------
CSP (PTC: parabolic £ cEo 2 700 3 0.15 0.09
trough collector) -0.19 -0.12

Onshore wind 1560 1370 -1 30%

Source: IRENA report, The Power to Change




Solar Power in MIissIssSIppl

Image Source: Mississippi Business Journal
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Solar in Starkville

Synergetics owners, Jim Raines, left, and David Palmer stand on the roof of
their corporate headquarters in Starkville.
(Photo by: Micah Green/Dispatch Staff)



http://www.cdispatch.com/news/article.asp?aid=28917&TRID=1#ixzz36t6LtfUV
http://www.cdispatch.com/news/article.asp?aid=28917&TRID=1#ixzz36t6LtfUV

Blomass Feedstocks: Top 5 State in
the country®

*Forbes Magazine (2008)




Biomass Processes & Outputs

Thermochemical




Biomass Power Generation

eat Torbine
Gasification Syngas Tu%li; .
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60 cents/gallon difference!
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Renewable Activities iIn MS

»

»

»

»

»

»

»

»

»

»

»

> 100 MW of solar PV going in
~ 500 households with roof-top solar

Two PV panel manufacturing facilities (thin
film; mono and polycrystalline)

One corn-based ethanol plant
One advanced biofuels plant

Two biodiesel plants

Four landfill gas plants

Three wood pellet plants

One torrefied wood pellet plant
Four bio-digesters (two operational)
University research




MARKET PROJECTIONS




USDOE-EIA; Annual Energy Outlook, Early Release, May 2016

U.S. primary energy consumption
quadrillion Btu
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electricity consumption including direct use
billion kilowatthours
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renewable electricity generation by fuel type
billion kilowatthours
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Renewable Energy Generation Patterns by Regions
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average Henry Hub spot prices for natural gas

2015 dollars per million Btu Natural Gas Price Trends

History 2015 Projections '

12

AEO2015 Reference

6
AEQ2016 Reference
3
I] I T T T T T I 1
2005 2010 2015 2020 2025 2030 2035 2040
Source: EIA, Annual Energy Outlook 2016




Srent crude oil Soof or Crude Oil Price Trends
rent crude oil spot price

2015 dollars per barrel '
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© Arora

Butterfly Model of Collaboration®

Financial Project
Auditors Evaluators
Private
Sector
State/Federal Other
Government NGO
Research, Policy & Commercialization &

Workforce Development Demonstration

(NGO: Non-Governmental Organization)




E3: ECONOMY = ENERGY = ENVIRONMENT

/ A SUSTAINABLE GROWTH STRATEGY

How can we work together?

Sumesh Arora, PhD
Vice President
Innovate Mississippi
Ridgeland, MS
601-960-3610
sarora@innovate.ms
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